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1
STRUCTURAL INSULATED PANEL SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to building
structures, and in particular to a structural insulated
panel system therefor.

2. Description of the Prior Art

In the construction of various types of buildings, the
walls, roofs, ceilings and floors thereof typically sup-
port both live (occupant) and dead (structure) loads in a
structural capacity and also thermally insulate the space
enclosed thereby. Heretofore, a variety of different
construction techniques have been devised for combin-
ing these functions. |

For example, conventional frame construction is
widely employed in residential and other types of con-
struction. Typically, a wood frame for the structure is
constructed with load-bearing walls comprising studs,
top and bottom plates and headers over the openings.
Floor and ceiling joists span between the walls. During
or after the framing stage, sheathing and/or siding is
typically applied to the exteriors of the walls. The walls
are then insulated with, for example, fiberglass insula-
tion for controlling thermal conduction therethrough.
Insulation is also typically placed between the ceiling
Joists or roof rafters and between the floor joists over
unheated areas. The wall interiors generally comprise a
layer of gypsum board, paneling or the like.

Although widely used, the aforementioned frame
construction techniques have several drawbacks. For
example, they tend to be relatively labor-intensive with
most of the assembly taking place on the job site.
Weather conditions often delay and hamper such
projects and can damage the construction materials
before the structure can be enclosed and made weather-
tight. Furthermore, difficulties can be encountered in
controlling quality on the job site, particularly under
adverse weather conditions. Yet another disadvantage
Is that conventional wood frame construction often
produces structures which are relatively inefficient to
heat and cool. One source of heat loss is the structural
studs themselves, which provide thermal bridges for
conducting heat between the exterior ambient atmo-
sphere and the enclosed space.

In order to overcome some of the aforementioned
disadvantages with site-built frame construction, wall
panel systems have heretofore been devised which pro-
vide wall panels which are both structural and ther-
mally insulated. For example, the Douglas U.S. Pat. No.
3,133,322 and the Smith U.S. Pat. No. 4,163,349 disclose
prefabricated, insulated building panels. However, the
panels disclosed in these patents include areas with
materials which are not particularly effective as thermal
msulation and which thus permit undesired heat gain
and loss. |

Heretofore, there has not been available a structural
insulated panel system with the advantages and features
of the present invention.

SUMMARY OF THE INVENTION

In the practice of the present invention, a structural
insulated panel system is provided which includes floor,
wall and roof panels for enclosing a building. Each
panel includes a foam core with a layer having an over-
hang projecting from the foam core edges. Interior
sheathing is placed over the foam core layer and exte-
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an outer surface of the core. The panel cores also have
longitudinally extending intermediate channels for re-
ceiving intermediate joists, studs or rafters. In con-
structing a building with the panel system, transition

‘members—i.e. joists, studs or rafters—are placed in

transition channels formed by the overhangs along re-
spective foam core side edges. The overhangs abut each
other over the transition members so that an effective
seal between adjacent panels is provided. Wall panels
for corners, windows, doors and gable ends are pro-
vided so that a variety of different building configura-
tions may be constructed with the panel system.

OBJECTS OF THE INVENTION

The principal objects of the present invention are: to
provide a structural insulated panel system; to provide
such a panel system which may be used to construct
buildings; to provide such a panel system which has a
relatively high thermal insulative value; to provide such
a panel system which provides an effective infiltration
seal; to provide a panel which may be utilized in appro-
priate embodiments as wall, ceiling, roof and floor pan-
els; to provide such a panel which greatly simplifies
construction of a structure therewith; to provide such a
panel which employs common wood framing members;
to provide such a panel which utilizes expanded poly-

styrene or polyurethane foam for insulation; to provide

such a panel which may be readily adapted to accom-

modate various sizes and shapes of fenestration; to pro-

vide such a panel which is economical to manufacture,
efficient in operation, capable of a long operating life
and particularly well adapted for the proposed usage
thereof. |

Other objects and advantages of this invention will
become apparent from the following description taken
In conjunction with the accompanying drawings
wherein are set forth, by way of illustration and exam-
ple, certain embodiments of this invention.

The drawings constitute a part of this specification
and include exemplary embodiments of the present

invention and illustrate various objects and features
thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a building with a panel
system embodying the present invention. .

FIG. 2 is an elevation of the building.

FIG. 3 is an enlarged, horizontal cross-section taken
generally along line 3—3 in FIG. 2 and showing a cor-
ner of the building.

FIG. 4 is an enlarged, vertical cross-section taken
generally along line 4—4 in FIG. 2. |
FIG. 5 1s an enlarged, vertical cross-section taken

generally along line 5—5 in FIG. 2.

FIG. 6 is a perspective of a panel showing the con-

struction details thereof.

DETAILED DESCRIPTION OF THE
- PREFERRED EMBODIMENTS

As required, detailed embodiments of the present
invention are disclosed herein; however, it is to be un-
derstood that the disclosed embodiments are merely
exemplary of the invention which may be embodied in
various forms. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a
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representative basis for teaching one skilled in the art to
variously employ the present invention in virtually any
appropriately detailed structure.

Referring to the drawings in more detail, the refer-
ence numeral 1 generally designates a building with a
structural insulated panel system embodying the present
invention. Without limitation on the generality of useful
buildings that may embody the present invention, the
building 1 might comprise, for example, a house, room
addition, garage or the like. The building 1 includes
foundation walls 2 supporting a floor structure 3 upon
which are mounted end and side walls 4 and 5 respec-
tively. A gable end 6 extends upwardly from the end
wall 4 and together with the side walls 3, supports a
roof 7.

The panel system of the present invention is designed
so that the individual panels ordinarily have nominal
dimensions of four feet by eight feet, with variations as
described hereinafter to accommodate various condi-
tions which are likely to be encountered in construc-
tion.

The floor 3 comprises floor panels 10 supported by a
plate 11 anchored to the foundation wall 2 by suitable
anchor bolts 12. Each floor panel 10 includes an insula-
tive rigid foam core 13 comprising, for example, ex-
panded polystyrene (EPS) with upper and lower sur-
faces 14, 15. However, other insulative materials having
suitable characteristics, such as expanded polyurethane
or extruded foam could be successfully employed with
the present invention.

The foam core 13 has an overall thickness of eight
inches and includes a pair of longitudinally extending
intermediate channels 16 each having dimensions of one
and one-half inches by seven and one-half inches for
receiving a two-by-eight intermediate joist 17 with ac-
tual cross-sectional dimensions of one and one-half
inches by seven and one-half inches. The remaining
one-half inch of thickness of the core 13 comprises a
continuous foam layer 18 on top of the joists 17. The
foam layer 18 has three-quarter inch overhangs 19 along
each side thereof whereby floor transition channels 22
are formed and receive transition joists 23 between
adjacent floor panels 10. Underlayment 26 comprising,
for example, wood chipboard i1s applied to the foam
core upper surface 14 over the continuous foam layer
18, including the overhangs 27 of the latter. The floor
panels 10 are constructed as necessary to accommodate
the conditions encountered at the edges of the floor 3.
For example, a rim joist 29 encircles the floor 3 and 1s
received in a full thickness rim joist channel 30 at the
outer edges of the floor 3.

The building walls 4 and 5 comprise an intermediate
wall panel 40a, a long corner wall panel 405, a short
corner wall panel 40¢, a door wall panel 40d, a window
wall panel 40e and a gable wall panel 40f It will be
appreciated that the different types of wall panels may
be combined as necessary to form structures with de-
sired configurations.

The intermediate wall panel 40q includes a foam core
43 with inner and outer surfaces 44, 45. The core 43 has
an overall thickness of six inches. The core 40a is
bounded by upper, lower and side edges 46, 47 and 48.
An intermediate channel 52 extends longitudinally be-
tween the core upper and lower edges 46, 47 approx-
imatley halfway between and parallel to the panel side
edges 48. The intermediate channel 52 has cross-sec-
tional dimensions of one and one-half inches by five and
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4

one-half inches to receive a two-by-six intermediate
stud 53.

A pair of two-by-six’s form a double top plate 56
received in a top plate channel 57 extending along the
core upper edge 46. Another two-by-six forms a bottom
plate 61 located in a bottom plate channel 62 extending
along the core lower edge 47. The top plate channel 57
has cross-sectional dimensions of 3 inches by 54 inches.
The bottom plate channel 62 has cross-sectional dimen-
sions of 13 inches by 52 inches. A pair of wall transition
channels 65 extend along the core side edges 48 and
each has cross-sectional dimensions of approximately 3
of an inch by 5% inches. The foam core 43 includes a %
inch thick layer 67 at its inner surface 44. The layer 67
includes an overhang 68 projecting from the core edges
46, 47 and 48, 3 inches, 13 inches and # inch respec-
tively.

Interior sheathing 69 comprising, for example, wood
chipboard or the like is applied to the core inner surface
44 over the foam layer 67. Exterior sheathing or siding
70 comprising, for example, exterior grade plywood, is
applied to the core outer surface 45. The exterior siding
70 includes an overhang 71 extending beyond the core
upper and side edges 46, 48, 3 inches and £ inch respec-
tively, and beyond the core lower edge 47 a sufficient
distance to cover part of the foundation wall 2 as shown
in FIG. 1. The channels 57, 62 and 65 are defined by
respective core edges 46, 47, 48 and the overhangs 68,
71.

The long corner wall panel 40b includes an edge stud
73 received in an edge stud channel 74. Interior sheath-
ing 75 extends slightly beyond the edge stud 73 and
exterior sheathing or siding 76 extends substantially
beyond the edge stud 73. A corner stud 77 is attached to
the inside face of the exterior sheathing 76 and to the
edge stud 73 as shown in FIG. 3. The exterior sheathing
76 also extends slightly beyond the comer stud 77. The
long corner wall panel 40b is otherwise substantially
similar to the intermediate wall panel 40a.

The short corner wall panel 40¢ includes an edge stud
83 received in an edge stud channel 84 in substantially
flush relationship with an adjacent side edge of interior
sheathing 85. Exterior sheathing or siding 86 extends
approximately 54 inches beyond the outer face of the
edge stud 83. A corner stud 87 is placed against the
inside of the exterior sheathing 86 and against the edge
stud 83. With the corner panels 4056 and 40c¢ connected
together as shown in FIG. 3, a vertical passage 88 is
formed between the edge studs 73, 83 and the corner
studs 77, 87. The passage 88 is filled by a foam corner
core 89,

The door wall panel 404 includes a door transom
section 101 and a pair of upstanding door jamb sections
102. The transom section 101 includes a pair of top
plates 103, a pair of spacers 108 and a pair of headers
109. A door transom core (not shown) is placed be-
tween the headers 109 and a foam layer 111 with an
overhang 114 is placed over the inside header 110. |

Door transom section interior sheathing 112 is at-
tached to the foam layer 111 and exterior sheathing or
siding 113 is attached to the outer face of the door tran-
som section 101 over the plates 103, the spacers 108 and
the outside header 110. The overhang 114 of the foam
layer 111, the interior sheathing 112 and the exterior
siding 113 all extend approximately % of an inch past the
spacers 108.

Each door jamb section 102 includes a bottom plate
122, inside and outside cripples 123, 124 and a jamb
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foam core 125 with a jamb foam layer 126. The foam
layer 126 includes an overhang 121 extending from the
transom section upper end and the outside cripple 124.
Interior sheathing 127 is placed over the foam layer 126

and exterior sheathing or siding 128 is placed on the 5

outside of the jamb section 102 over the plate 122 and
‘the cripples 123, 124. A door opening 131 is defined by
the door transom and jamb sections 101, 102. The door
transom and jamb sections 101, 102 are interconnected
by a door transition plate 132 received in respective
channels formed in the sections 101, 102.

The window wall panel 40e is constructed in much
the same manner as the door wall panel 40d with a
window upper transom section 133 and a pair of win-
dow jamb sections 134. A lower transom section 135
extends transversely across the window wall panel 40e
and includes a foam core 136, top and bottom plates 137,
edge spacers 139 and an intermediate spacer 140. A
window opening 141 is defined by the window transom
sections 133, 135 and the window jamb sections 134.

The gable wall sections 40f are constructed in a sub-
stantially similar manner to the intermediate wall sec-
tions 40z except that they are provided with angled
upper edges 143 and are sized as required to provide a
gable end wall 6 of the desired configuration.

The roof 7 of the building 1 shown provides a sloping
or vaulted ceiling when viewed from the inside. The
roof 7 comprises roof sections 146 each having a foam
core 147, rafters 148, a foam layer 149 under the rafters
148, interior sheathing 150 applied to the foam layer 149
and exterior sheathing 151 applied over the rafters 148.

Although the building 1 has been shown with a par-
ticular configuration and combination of elements for
purposes of disclosing the present invention, it will be
appreciated that structures of various configurations
and sizes can be constructed from the panel system
comprising the present invention. The panels are based
on a four feet by eight feet module, but modules of
different sizes could be employed and the panel dimen-
sions could be varied for non-modular construction.
The door and window openings 131, 141 cam be sized
to accommodate various door and window units as
required.

In constructing the building 1, the floor 3 is first
placed on the foundation walls 2. Transition joists 23 are
placed in the floor transition channels 22 to intercon-
nect the floor panels 10. The wall panels 40a—f are then
erected on the floor 3. The door and window wall pan-
els 40d and 40e are manufactured and shipped with their
respective transom and jamb sections separate for as-
sembly at the job site. The wall sections 40a—f are inter-
connected by placing transition studs 155 in respective
wall transition channels 65. The roof panels 146 are then
attached to and supported by the wall sections. The
various panels are preferably joined in a conventional
manner by nailing. Caulking and suitable adhesives may
be also applied at the respective joints.

At this point, the building 1 would be complete to a
“rough-in” and insulated stage. Wiring (not shown) is
then run through electrical wiring channels 158 in the
foam cores of the wall sections 40a-f Alternatively, the
wall sections 40z—f may be prewired.

Gypsum board 159 is then applied over the interior
sheathing of the wall panels 40a-f and the roof panels
146 and finished in the normal manner. Door and win-
dow units (not shown) are placed in respective openings
131, 141. Roofing material (not shown) is applied to the
exterior sheathing 151 of the roof panels 146 and floor
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~covering is applied to the underlayment 26 of the floor

panels 10. The building 1 may otherwise be finished and
completed in the normal manner.

The building 1 has numerous advantages over build-
ings constructed using more conventional techniques,
and 1n particular with respect to conventional on-site
frame construction. First of all, the building 1 is rela-

tively energy efficient, particularly as compared to most
buildings constructed according to conventional tech-
niques. With the wall thicknesses described hereinbe-
fore and with 7/16 inch thick gypsum board 159, the R
factor for the walls is estimated at 26. Furthermore, the
foam layer overhangs which overlay the various struc-
tural members are butted at respective butt joints 161 so
that a continuous layer of 4 inch thick foam surrounds
the space enclosed by the building 1. The butt joints 161
of the foam layers are designed to center over structural
members so that infiltration therethrough is blocked.
The foam insulation material, in addition to its ther-
mally insulative properties, provides an effective vapor
barrier with moisture retention of approximately 2%.
Therefore, the foil or polyvinyl vapor barrier which is
often applied in conventional construction is not re-

quired. Energy loss through the building corners is
effectively prevented by the foam corner core 89. With
the respective joints between the panels properly
caulked and with low-infiltration door and window
units, the building 1 will experience very low air infil-
tration. Thus, it is anticipated that an air-to-air ex-
changer may be required to provide fresh air in the
space since the relatively frequent air changes which
occur in most conventional structures will not be en-
countered in the building 1.

Yet another advantage of the building 1 constructed
according to the present invention is that construction
time may be shortened since the various panels are
substantially preassembled prior to shipment to the job
site. Construction costs may be lessened with respect to
conventional construction because of the mass produc-
tion techniques which can be utilized to manufacture
the panels and because the construction time may be
shortened by their use. The building owner will achieve
further savings because of reduced energy costs for
heating and cooling the building 1.

It 1s understood that the dimensions of the various
components called for herein are exemplary only. For
example, nominal dimensions are commonly used in the
art to designate lumber; e.g. two-by-fours, two-by-sixes,
etc. However, the actual dimensions of a two-by-six, for
example, are approximately 134 inches by 53 inches.
Thus, the various dimensions indicated above are ap-
proximations that may be altered without departing
from the spirit of the invention. The layers 18, 67, 111,
126 and 149 may be either integrally formed with their
respective cores or may be formed separately and at-
tached thereto.

It 1s to be understood that while certain forms of the
present invention have been illustrated and described
herein, it is not to be limited to the specific forms or
arrangement of parts described and shown.

What is claimed and desired to be secured by Letters
Patent is as follows:

1. A building, which comprises:
(a) a plurality of floor panels each including:
(1) an insulative core with upper and lower sur-
faces, longitudinally-extending opposite side
edges, a longitudinally-extending intermediate
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channel and a layer at said upper surface having
an overhang extending beyond said side edges;

(2) underlayment placed on said core upper sur-
face;

(3) at least a pair of said floor panels adjoining with
respective side edges in opposed relation
whereby a transition channel 1s formed between
said side edges;

(b) a transition joist received in said floor panel transi-
“tion channel;
(c) a pair of corner wall panels each having;:

(1) a core with inner and outer surfaces; upper,
lower and side edges; and a layer at said inner
surface with an overhang extending beyond said
core edges; and and intermediate channel ex-
tending in spaced relation between and parallel
to said side edges;

(2) an intermediate stud located in said intermediate
channel;

(3) an interior sheathing member attached to said
core inner surface over said layer;

(4) an exterior sheathing member attached to said
core outer surface and having an overhang ex-
tending beyond said core edges;

(5) a top plate channel formed by said core upper
edge, said core layer overhang and said outer
sheathing member overhang;

(6) a top plate positioned in said top plate channel;

(7) a bottom plate channel formed by said core
lower edge, said core layer overhang and said
outer sheathing member overhang;

(8) a bottom plate posttioned in said bottom plate
channel and attached fo said underlayment;

(9) a wall transition channel formed by a respective
core side edge, core layer overhang and outer
sheathing member overhang;

(10) an edge stud channel formed by the other of

said core side edges, said core layer overhang
and said outer sheathing overhang;

(11) an edge stud positioned in said edge stud chan-
nel; and

(12) a corner stud attached to said edge stud and
said outer sheathing member overhang;
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(d) said edge studs and said corner studs forming a 45

vertical corner passage with said corner wall pan-
els being connected together;
(e) a corner core member extending through said
COrner passage;
(f) a plurality of wall panels each having:
(1) a core with inner and outer surfaces; upper,
lower and side edges; and a layer at said inner
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surface and having an overhang extending be-
yond said core edges;

(2) an interior sheathing member applied to said
core inner surface over said layer;

(3) an exterior sheathing member applied to said
core outer surface and having an overhang ex-
tending beyond said core edges;

(4) a top plate channel formed by said core upper
edge, said core layer overhang and said outer
sheathing member overhang;

(5) a top plate positioned in said top plate channel;

(6) a bottom plate channel formed by said core
lower edge, said core layer overhang and said
outer sheathing member overhang;

(7) a bottom plate positioned in said bottom plate
channel; and

(8) a pair of wall transition channels each formed
by a respective core side edge, core layer over-
hang and outer sheathing member overhang;

(g) a plurality of said wall panels being attached in
adjoining relationship with said transition channels
in opposed relationship and respective said core
layers and outer sheathing members in abutting
relationship and forming butt joints therebetween;

(h) a plurality of transition studs each positioned in a
respective pair of opposing transition channels;

(1) at least one of said panels comprising a door panel
with a transom section and a pair of jamb sections,
said sections defining a door opening;

(j) at least one of said panels comprising a window
panel with upper and lower transom sections and a
pair of jamb sections, said sections defining a win-
dow opening;

(k) a plurality of roof panels each including:

(1) an insulative core with upper and lower sur-
faces, a pair of side edges and a layer at said
lower surface and having an overhang extending
bevond said side edges;

(2) an upper sheathing member attached to said
upper core surface and having an overhang ex-
tending beyond said core side edges;

(3) a lower sheathing member applied to said core
lower surface over said layer;

(4) a pair of roof panel transition channels formed
by said core side edges, said layer overhang and
said upper sheathing member overhang;

(1) a pair of said roof panels positioned together in
adjoining relation with respective transition chan-
nels thereof positioned in opposed relation: and

(m) a transition rafter positioned in said opposed tran-

sition channels.
X ¥ *x x ¥k
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